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INTRODUCTION
The Chulitna terrane (Jones and others, 1979 ) is characterized by a distinctive assemblage of depositionally or tectonically related Paleozoic and Mesozoic rocks. Its exposures are limited to a belt less than 10 km wide and 50 km long in the Upper Chulitna district on the south flank of the central Alaska Range, about 50-75 km east of Mt. McKinley. Despite the limited outcrop area of the terrane, pre-Cretaceous rocks included in it are in strong lithologic contrast with correlatives in adjacent and nearby terranes, and some parts of the Chulitna terrane have no parallel in Alaska. Jones and others (1979) infer t h a t the Chulitna terrane is a tectonic fragment of a lithosphere plate that formed a t a great distance from its present site and has been displaced generally northward.
terrane is the occurence in it of fossiliferous marine Lower Triassic limestone. Other exposures of correlative marine rocks in North America are limited to settings well inland along the miogeoclinal western and northern edges of the craton. The closest known marine Lower Triassic strata are in northern Alaska and northeastern British Columbia ( fig. 1 ). Both of these regions are a t least hundreds of kilometers distant and are separated from the Upper Chulitna district by vast tracts whose complex and varied geology manifests large-scale tectonic displacements.
The purpose of this paper is to document the age of the marine Lower Triassic rocks of the Chulitna terrane on the basis of their ammonite fauna. In addition, the taxonomic character of this fauna is compared with that of other correlative faunas from North America to show that its affinities are with paleogeographically equatorial faunas.
OCCURRENCE
The ammonite-rich Lower Triassic limestone of the Chulitna terrane is known only from three small isolated exposures. One of these (USGS Mesozoic loc. M5027), which is locality 20 of Silberling and others (1978) and of Jones and others (1979, pl. l) , was discovered by Hawley and Clark (1974, pl. 1, loc. 6 ). Ammonites originally collected from this locality were discussed briefly by Silberling (in Hawley and Clark, 1974, p. B k B 5 ) . This report is based on extensive new collections made in 1976 from this locality, which is a single, steeply dipping bed about 20 cm thick that was exposed for 2-3 m along strike in a bulldozer cut before being quarried away at the surface during collecting. This bed is in the middle part of about 10 m of stratigraphic section represented by scattered, partly artificial exposures of limestone. Nearby outcrops are of basalt and conglomeratic red beds whose age is interpreted as Late Triassic, more Lower Triassic limestone, and fine-grained clastic rocks of probable Permian age.
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Relations of these various rocks, which are cut by numerous faults, to the ammonite-bearing Lower Triassic limestone are obscured by poor exposure. Another exposure of these Lower Triassic rocks, discovered in 1977, is about 2 km west-southwest, a t locality 19 of Silberling and others (1978) and of Jones and others (1979, pl. 1) . Here, several of the same distinctive species of Smithian ammonites were collected from limestone whose exposed thickness is only about 1 m. A short distance uphill, across a covered interval, is a massive basalt flow about 10 m thick overlain by red conglomeratic sandstone lithologically similiar to that associated with fossiliferous Upper Triassic red beds elsewhere in the Chulitna terrane. On strike with this locality, about 200 m farther south, the Lower Triassic limestone reappears. Here, the Smithian ammonite fauna is poorly preserved, but the unconformable relation between the Lower Triassic and the overlying Upper Triassic red beds and associated basalt flows is better exhibited, as described in Jones and others (1979) . None of the ammonites from these additional Lower Triassic localities represents any species different from those known previously from USGS Mesozoic locality M5027. Consequently, all of the ammonites treated in the present study are from locality M5027, a geographic description of which is:
4 FIGURE 1. Location of documented lower Smithian ammonite localities in North America. Localities marked by * denote faunas of equatorial paleolatitude affinity while those marked by x denote faunas of northern paleolatitude affinity. Faunal locality 13, marked by a triangle, is dominated by the pelecypod Posidonia mimer, which is interpreted by others to indicate northern paleolatitudes. The equator and the 20" N. latitude line of Early Triassic time are after Van der Voo and French (1974) . Localities numbered on the map are as follows:
1. Upper Chulitna district, Alaska (Clark and others, 1972; Hawley and Clark, 1974 ; this report). 2. Atigun Gorge, Alaska (USGS Mesozoic loc. M2194). 3. Lupine River, Alaska (USGS Mesozoic loc. M2214). 4. Fire Creek, Alaska (USGS Mesozoic loc. M6050). 5. Inyo Mountains, California (Hyatt and Smith, 1905; Smith, 1932) . 6. Confusion Range, Utah (Hose and Repenning, 1959) . 7. Phelan Ranch, Elko County, Nevada (Smith, 1932) . 8. Crittenden Spring, Nevada (Kummel and Steele, 1962) . 9. Bear Lake County, Idaho (White, 1880; Smith, 1932) . 10. Caribou County, Idaho (White, 1880; Smith, 1932) . 11. Kelly Hill, Washington (Kuenzi, 1965) . 12. Halfway River, British Columbia, Canada (Tozer, 1963 (Tozer, , 1967 (Tozer, , written commun., 1974 . 13. Liard River, British Columbia, Canada (Tozer, 1967 (Tozer, , written commun., 1974 . 14. Smith Creek and Hare Fiord, Ellesmere Island, Arctic Canada (Tozer, 1961 (Tozer, , 1967 (Tozer, , written commun., 1974 . 15. Lindstrom Creek, Ellesmere Island, Arctic Canada (Tozer, 1961 (Tozer, , 1967 (Tozer, , written commun., 1974 . 16. Bunde Fiord, Axel Heiberg Island (Tozer, 1965 (Tozer, , 1967 (Tozer, , written commun., 1974 only by a single specimen. The total species diversity is about that to be expected from exhaustive sampling of ammonites from a single bed a t one place (Tozer, 1971, p. 997) .
All the ammonite species identified from locality M5027 are known only from strata of early Smithian age within the Lower Triassic.
PALEOGEOGRAPHIC INTERPRETATION
It is of particular importance for paleogeographic interpretation that the species of Lower Triassic ammo-nites from the Chulitna terrane are entirely the same as those known from the western conterminous United States; few of them are known from correlative faunas at northern latitudes comparable to that of the Alaskan locality. These relations are detailed in table 1, wherein comparison is made with other lower Smithian ammonite faunas from localities scattered north and south along the western and arctic margin of the North American craton. These localities are grouped into those representing equatorial paleolatitudes (less than 20" north) and northern paleolatitudes (more than 20" north). For most of them, their geologic settings assure that they have not been tectonically transported beyond these groupings. The fauna of the Chulitna terrane is compared with the total number of seemingly valid early Smithian genera and species in each of these two latitudinally separate regions. This procedure is used because the actual diversity a t all possible levels within the lower Smithian for the entire western and northern margin of the North American craton cannot be known, whereas the diversity of the Chulitna-terrane fauna is known from a single 20-cmthick bed.
The similarity of the ammonite fauna from the Chulitna terrane with that of the western contenninous United States and its lack of close affinity with that of northern North America are striking. An ammonite-bearing bed exactly like that at locality M5027 in its taxonomic makeup would not be out of place in northeastern Nevada or southeastern Idaho.
Assuming that the faunas on which figure 1 and table 1 are based represent, for both the high and low paleolatitude groups, a random sample for all different levels within the lower Smithian substage, the overall taxonomic diversity for the northern group seems to be significantly lower (by a factor of 0.5 or less) than that for the southern group. This finding matches that of Kummel (1973) , who concludes that temperature is probably the primary controlling factor for this diversity pattern. The diversity of the Chulitna fauna from a single bed at one outcrop is about as great as the total known diversity for the entire early Smithian subage in high paleolatitudes of North America. This diversity alone is sufficient to suggest an origin at a relatively low paleolatitude.
Some extension of warm water temperatures into relatively high paleolatitudes in the Pacific basin may have resulted from the particular configuration of oceans and continents during Triassic time as modeled by Donn and Shaw (1977) . However, in terms of its taxonomic composition and diversity, the Chulitnaterrane fauna is still more southern in its character than the correlative fauna from northeastern British Columbia, which represents a paleolatitude appreciably lower than that of the present site of the Chulitna terrane in Alaska.
Petrographic examination of the ammonite-bearing bed a t locality M5027 in the Upper Chulitna district reveals a distinctive early diagenesis that also suggests an origin in the relatively warm marine waters of low paleogeographic latitudes. Although the original carbonate fabrics of these rocks have been altered to a neomorphic mosaic of medium-crystalline equant calcite, and some of the carbonate has been replaced by silica, local intracrystalline impurities preserve ghosts of an original isopachous acicular carbonate cement ( fig. 2) . Water from which this cement crystallized was evidently as rich in magnesium as normal marine water and sufficiently warm to have had a relatively high crystallization rate with respect to calcium carbonate. (For example, see Folk, 1973.) Geologically young examples of this kind of carbonate cement are found only a t modern-day equatorial latitudes.
On the basis of (1) the overall diversity of its ammonite fauna, (2) the taxonomic comparison of its ammonite fauna with other correlative faunas from known paleolatitudes in North America, and (3) its petrographic character, the Lower Triassic limestone of the Chulitna terrane supports the interpretation that this terrane has been displaced from a site much farther south than its present location. 
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